Perturbation of myelination by activation of distinct signaling pathways: an in vitro study in a myelinating culture derived from fetal rat brain.
An in vitro myelinating mouse-derived model system has been adapted and optimized for fetal rat brain. In these mixed brain cell (MBC) cultures, myelinogenesis was studied by examining the effect of signaling pathways that are involved in the timing of oligodendrocyte differentiation. When PMA, a protein kinase C (PKC) activator, was kept present during development, the early myelin protein, CNP, was expressed in oligodendrocytes as promptly as in control MBC cultures. In contrast, continuous activation of signaling pathways triggered by FGF-2 caused a delay in the expression of CNP. The expression of the late myelin proteins MBP and PLP in oligodendrocytes was impeded by both PMA- and FGF-2-treatment, and, as a consequence, also myelin formation. Surprisingly, the continuous presence of PDGF during development also prevented myelin formation, even though all myelin-specific proteins were significantly expressed. Taken together, the data indicate that this in vitro myelinating culture system represents an excellent system to study signaling events necessary for the onset of myelination. Moreover, the present results demonstrate that oligodendrocyte differentiation in the presence of neurons and astrocytes can be manipulated both by extracellular and intracellular signaling factors. Importantly, differentiation per se is not necessarily culminating into myelination.